Effect of exercise on the proteoglycan metabolism of articular cartilage in growing foals.
In this study, the effect of different exercise regimens on proteoglycan metabolism of articular cartilage was examined in 43 newborn foals randomly divided into 3 groups: a) box-rest, b) box-rest with training and c) free pasture exercise. They were subjected to these exercise regimens from ages 1 week to 5 months and at 5 months, 24 foals (8 from each group) were sacrificed to assess short-term exercise effects. The remaining 19 foals were subjected to the same regimen of light exercise for an additional 6 months before being sacrificed to evaluate possible long-term effects. Articular cartilage explants were cultured and proteoglycan synthesis, both ex vivo and after 4 days of serum stimulation, release of endogenous and newly synthesised proteoglycans, and DNA- and GAG contents were measured to determine the metabolic state of the cartilage. Cartilage metabolic parameters in the box-rest group at 5 months indicated a retardation in development of the cartilage but, after an additional 6 months, this retardation had almost completely disappeared. The training regimen induced an increase in proteoglycan synthesis at 5 months in cartilage that was, however, accompanied by an increase in proteoglycan release. In the training group at the long-term, the ability of cartilage to increase proteoglycan synthesis when stimulated was severely reduced. We consider this extra proteoglycan synthesis capacity of great importance to repair small injuries and hence as essential to prevent an early onset of degenerative disorders such as osteoarthritis. Therefore, although extrapolation of in vitro data to the in vivo situation always should be done with the utmost care, it is concluded that pasture exercise is best for the development of healthy cartilage resistant to injury and other exercise protocols may carry harmful long-term effects.